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Selective,  Rapid  Detection 
of  Chemical  Warfare  Agents 
in  Air  by  Ion  Trap  Mass  Spectrometry 


>  Requirements,  field  portable  plus 

-  Speed  of  analysis:  <  10  seconds 

■  Sensitivity:  LOD  <  1  part  per  trillion  by  volume 

■  Selectivity:  samples  are  complex  mixtures  of  organics 

>  The  Solution 

"  Miniature  mass  spectrometer 

■  I  on  trap  with  simple  cylindrical  electrodes 

-  Rapid,  selective  membrane  introduction  of  samples 

>  Basis  for  Effort 

-  Detailed  simulations  of  ion  motion  in  ion  traps 

-  Decade-long  study  of  ion  trap  performance 

■  Collaboration  between  Purdue,  Crane,  and  Griffin,  a  start-up 
company  who  will  manufacture  instruments 
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Miniaturization  of  the  Mass  Spectrometer 
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Size:  Big 
Weight :  4  tons 
Power :  15,000  W 


Current  Commercial  System 
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Figure  3:  a)  Calibration  curve  for  methyl  salicylate  using  direct  air 
sampling  onto  the  membrane,  b)  Mass  spectrum  of  methyl  salicylate 
from  an  B  ppb  gas-phase  standard. 
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Mini  Mass  Spec  Monitoring  of  Menthol  from 
Cough  Drops  in  Air 


Halls  cough  drops  (12  mg  menthol  per  drop)  in  air 
mini  5.0  with  internal  unheated  membrane 
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Altoid  in  Air:  Mini  Mass  Spec 
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m 

•  Flow-Bench  with  mass  flow  meters 

•  RTDs/Humidity  sensors 

•  Variable  membrane  heater 

•  Vacuum  chamber  with  variable  pump 

•  Dual  chamber  vapor  generator 

•  Automated  testing  _ 
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Membrane  Introduction  Test  Set 
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Mini-Mass  Spectrometer 
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New  Design 
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Performance  Characteristics: 
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Signal  Processing  of  Data 

Wavelet  Filtering 
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Single  scan  of  methyl  salicylate 
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Signal  Processing  of  Data 

Wavelet  Filtering 
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Results  after  trend  removal 
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CIT  Automated  Test  Set 
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•  Fully  automated  PXI  based  control  system 

•  Control  software  written  in  Lab  VIEW 


Leak  valve  and  membrane  introduction  system 
Couple  with  flow  bench  and  vapor  generator 
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Future  Work 


Multiplexed  CIT 


IMS-MS 


Skim  Square  Einzel  CIT 
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■  •  System  integration 

•  Performance  optimization 
•  IMS-MS 
•  Multiplexed  CIT 
•  Biological  Capabilities 
•  Algorithm  Development 
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